In this paper, we propose a design method for controller based it on that describe plants as T-S triangular cloud models in case of uncertainty in them.
T-S Triangular Cloud Model
In previous work [1] , an approach for controller design based on the normal model was proposed, but the drawback is it is necessary to calculate a lot and is difficult to analyze.
In previous work [2] , a method for controller design in case the plant is described as an indefinite model was also proposed and the drawback of this method is that identify uncertainty of plant analytical. 
In the above equation, 
An approach to design controller based on the T-S Triangular Cloud Model
An uncertain system discussed is represented by the following. 
are not known but they're satisfied the equation 
Also, control rule is described by the following to represent all rules simple. 
At the point for maximum width, 
Introduce the following symbols. (5) is represented by the following generalized T-S cloud model plant, where
With the equation (6), or dynamic compensator, the above equation is equal to the following one.
From the equation (10), 
, , , , P P P P P P P are the parameters of the front and the after member cloud function so in the case of the division number is 7 6 , 5 , P P P , they become as The optimal process for which determine the parameters of the triangle cloud controller is following.
Step1. In the cloud controller, the number of parameter which will be determined is following. Step4. If the termination condition is satisfied, you should complete searching and go to step5, but if it isn't, you should return to setp2.
Step5. Look for the minimal value of the system efficient index and Put out the optimal solution at that time.
On-line optimization of the design parameter of the Triangle Cloud Controller with the

Conjugation Gradient Approach
If you optimize the parameters of the controller on off-line with the previous chaos search approach, you couldn't react actually about the random parameter variance.
So we can determine the parameters approximately with the chaos search approach and should optimize the parameters of the controller on on-line with the gradient approach by using them as initial value.
For this, we should decide the efficient index as the following expression. 
And the step width  of the optimal search direction is determined as the following expression.
The correction expression of the parameter vector which we are going to obtain is
Here, The algorithm of the conjugation gradient is
And the conjugation coefficient of the (k-1)th step is
The process for which determines the parameters of the cloud controller with the conjugation gradient is following.
Step1. The  optimal solutions which is gotten by searching with the parallel variable scaling chaos optimal approach is substituted to the expression (5) as the initial value.
Step2. Calculate the step width  of the optimal search direction by using expression (6) . Step3. Calculate the efficient index J2 by substituting the new  variables as the parameters of the cloud controller, which are calculate by being based on expression (7).
Step4. Substitute
and return to step1.
Experiment
Now, let's see the plant is express as the following discrete system equation.
is the white noise whose mean value is zero and variance is 1. From the table, the times on which obtain the optimal solution with the conjugation gradient is  so this method is easy to fall into the limit minimum value, you could notice that the global optimal solution can't be obtained.
And you can notice that the single chaos optimal method and the genetic algorithm are the global chance search method so we can find the global solutions with them and although the single chaos optimal method is more predominate than the genetic algorithm, they are not so good than the proposed hybrid chaos optimal method.
You can also notice that this regulator has a disturbance restraint character from the system response trajectory.
Conclusion
First, the approach which optimizes the design parameters of the triangle cloud control system on off-line with the parallel variable scaling chaos optimization method had been proposed.
Next, the approach which optimizes the design parameters of the triangle cloud control system with the gradient method had been proposed. Next, the efficiency of the proposed approaches had been verified through the computer simulation experiment.
